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I o  IWPROIIUCTION 

This document represents a second monthly report on development of "Oamotic S t i l l "  
and fmpromment of Performance of Dual Membrana Fuel C e l l  and covers the work 
accomplished during the month of August, 1962. 
under NASA-Imis Research Center Contract No. NAS 3-2551. 'Phi6 program being carried 

out by New Product Research Department of 'pspco and Ionics, Inc. am oubcontractor t o  
Tapco. The details of work to be accomplished by each of the ccampaaie~ is shown in 
the Statement of Work of above mentioned contract and the summ%ry of tSoh involved 
was presented i n  the f i r c t  mon&l.y progress report Issued i n  August, 1962. 

This 8bvelopment work i o  undertaken 

Thia report conoiotr of two parts. 
during the month of Auguat,  1962 on Tack I by New Product Rcotarch and tho second by 
Ionico, Inc. on Taok 111, also during the same month. 
that Ionico, Inc. rubcontract became effective on August 9, 1962 and, therefore, U s  

report Includes their f i r o t  monthly contribution. 

report is an unaltered copy of their Progress Report which wbo submitted to Tapco. 
During the month of August, Tapco plant was ohut dovn for vacation for a period of 

eight working days. 

The first part covers the work accomplished 

It should be noted, however, 

The Ionics, Inc. portion of this 

I1 I QUNTITATSW DFSCRIPTION OF OVEZALL PROGRESS - TASK I 

1. Nearly all of the material and par- necessary for devclopmnt work under this 
task were receivccl. 

2. A l l  of the tort rig parto that  needed machining were fabricated v i th  the wrceptlon of 
perforated membrane supports of t e a t  unit  shown i n  Figure 2 of Monthly Progresr Report 
NO. 1. 

3. Test r i g  assembly I s  near completion. 
4. Ntcrial wed in t e a t  unit  indicated in Figure 2 of Monthly Progrers Report No. 1 

which I s  P o w  Mchloride and acid pump material Cart *thy1 Methacrylate arc 
undergoing precautloaary compatibility tests for possible adverse reaction to acids. 

5. Tbt tempo of the entire program i r  expected to increase considerably upon completion 
of improvemento in the test l ab  building. 
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There arc no problem envloioned a t  t h i o  time that might a f f ec t  the development of 
the "Osmotic S t i l l " .  

IV. WORK TO 8F: PERF'OFUED DURING NEXT K M l " T Y  REPORTING PERIOD - TASK I 
It is expected ta complete the assembly of t o s t  r i g  and pnllmlnary test r i g  checkout 
b o t 8  

V- TESTRESUETS - T A S K 1  

Thccre were no test resulto obtained during the month of A u g u s t .  

VI. _auALITY ASSURANCE - TASK I 
A l l  nrsterlals for  test 6 t a ~ d  construction hnve been received in good order. Progress 
on the! otanda has been o l w  because of uncontrollable factors, but results are ostis- 
factory from quality control point of view. 

been oet up and vill be accanplished by the R.D.W. Quality Control Inatllarrnt Lab a t  
Tapco. 
precautionary compatibility tests for pomlble  adverse reaction to acid. wed i n  

Instrument calibration procedures ham 

kterials representative of thoee in the t e s t  stand pump are undergoing 

"Oslmotic S t i l l "  tests . 
As of this writing it is too early t o  form any dofinite opinions as to porslble 
trouble m. 

generated. 
To date, no iinm drawingr, rpeclficatloru or processcr bave been 

A Tapco Quality control representative wlll be at Ionlce on September ll and 3.2. 
Obeervationrr from this v l o i t  will be compiled, aooereed and included in our October 
report. Appruximately five more surveillance v i e l t r  a t  Ionico, Inc. are planned by 

mpco quality ctmtrol prsontlsl throughout the duratioa of the pro@-am. It should 
be noted that Tapco quality control representative visited Ianicta a t  the outeet of 
this propam for  the purpose of clarifying quality assurance program rtquireU by WSA 

and t ha t  quality control oubject was discussed with Ionico representative a t  Tapco. 
A t  that time, TRW quality ausurance manual WIO supplied to the Ionics representative. 
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1 .o INTRODUCTION ' ' 

Page 1 

The objectives of this Iroject are 1:o conduct an experimental 
program t o  provide irriprovemelrx in the performance characteristics of ' 

' the Dual Membrane fuel Cell. Initial ob-iectives include design of 
single cell test units, a test rig and initiation of laboratory efforts 
utilizing the aforesaid equipment in ordctr to achieve the objectives 
of the program as outlined in the staternmt of work, June 1, 1962. 

2.0 OVERALL PROGRESS 

1. Two design study conferences have bcen held in order to explore 
the various means for improving fuel cel I performance at ambient and 
elevated temperatures. Principal conclusions were that the design of 

* re1 iable single cells for preliminary testing would be initiated 
immediately and that a longe- range study of multiple cell battery 
design would be initiated at a later datc? to be completed by 
November 15, 1962. 

2. New personnel were added to supplement staff for  .this contract. 
The new employees are: 

Gerard H. Eovle w t o  has a Bachelors degree in chemistry from 
Northeastern Unive-sity and three years' laboratory experience 
in appl ied physica I and analytical chemistry. 

Surend; . Jaiq obt; ined his Bachelors degree in chemical 
engineering from I idian Institute of Science in Bangalore, 
India, a M.S. in c izmical engineering from Washington 
State University asid  a S.M. in chemical engineering practice 
from M .  i .T. . 

I 

The training program fc? the new personnel has been conducted 
with particular focus on exFisrimenta1 ce I 1  construction procedures.' 

5 
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3. Design studies have be:n i n i t i a t e d  on immersion bath con f igu ra t i on  

f o r  t e s t  ce l  lp, e l e c t r o l y t e  and gas controls,  e l e c t r o l y t e  pumps, and 

f a i l - s a f e  procedures. A sk tch of the proposed design i s  attached. 

4. Prel iminary design of  hree immersion baths for  use in  mater ia ls  

These i m r s i o n  test!; w i l l  be conducted a t  30'C,. t e s t i n g  has begun. 

60°C and 95°C. 

5. Related t o  ( 4 ) ,  an eng neering survcy on the s t reng th  and 

c o m p a t i b i l i t y  o f  various s t , *uctura l  and operat ional  components In 
6 fi H2S04 from 30°C t o  95°C is being conducted. 

6. A new form o f  e l e c t r o d .  as described below has been tested in  a 

2" x 2'' dual membrane fuel  .;ell. It appears t o  o f f e r  advantages over 

' t h e  standard type used a t  the present t ime by lonics, Inc. 

7. 
t h i s  

3 00 

data 

1. 

O f f i c e  and laboratory i*pace has been organized and prepared for 

con t r a c t  

CURRENT PROBLEMS 

Propr ie tary  e f f o r t s  an I other goverrrment contracts have y ie lded  

ind i ca t i ng  the ex is ten ;e o f  c e r t a i n  problem areas. 

The 

t i t a n i u m  

2. The 

3 .  The 

chambers 

I .  

probable a t tack  a t  higher temperatures (9S'C) o f  p l a t i n i z e d  

by 6 M ~ 2 S 0 4 *  . 

de te r io ra t i on  of  g lsketing plas1:ic'at 95°C 

penetrat ion o f  sma 1 amounts o f  e l e c t r o l y t e  into the gas 

causing clogging o ' gas manifolds. 

' .  

! 

* .  
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4. Venting procedures are required due to inerts and possible 
accumulation of 1 iquid in passages of casi llary dimensions. 

5. Failure of waterproof in:] agents on electrodes. 

4.0 N E X T  MONTH’S EFFORTS 
._- 

1. Completion of the desig:i for a single cell and the construction 
and placing on test of cells to evaluate new electrode and promising 
membranes . 
2. The completion of the‘ d::sign and coistruction of the bath, 

control system and associate:l devices. 

3 .  Termination o f  educatio-ha1 process ?or new employees. 
”. 

’ 4. The start of tests on c.irrent fuel cell design to establish 
state of art’. 

5.0 TEST RESULTS 

1 . Our standard or conventional electrodes are constructed. by 
mixing a stipulated quantity o f  platinum black with enough water to 
make a thick paste. The res lting paste is calendered on to an 
80 mesh platinum-rhodium scrl en or a platinized titanium screen of 
the same c -  ->he Approximatel: one gram of: platinum black is utilized 
for a 2” x 2” electrode. Thl pasted material is dried in a llO°C 
oven for five minutes and tht r. is waterproofed by spraying with a 
teflon dispersion. After wa erproofing the assembly is placed in a . 
hydraulic press and subjectec to 500 
4 sq. in. assembly. The elet trode is then removed and i s  ready for ’ 

. 

psig for one minute on the 

use. 
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2. The "sintered" clectroc'e i s  prepared by mixing two grams of 
plat inum black w i t h  0.14 g k n s  of 6W0 t e f l o n  dispersion in  water, 

and 0.2 grams of MgO i s  added t o  the paste and f u r t h e r  s t i r r e d .  The 

paste i s  the,n calendered on t o  a 2" x 2" plat inum or  p l a t i n i z e d  

t i t a n i u m  screen (80 n e s h ) ,  
t o  5,000 ps ig  and 600"~ for f i v e  minutes. The catalyst-electrode 

assembly i s  removed and plac3d in b o i l i n g  s u l f u r i c  a c i d  f o r  

15 minutes KO dlssolve the b 3 6 .  The u s s m b l y  !s ramoved, rlnsad In  

d i s t i l l e d  water and is read) t o  be placed in  a fue l  c e l l .  

I 

laced i n  a hydraul ic  press and subjected 

The comparison o f  the F3rformance of these two electrodes a t  

room temperature when used t I t h  i n  the h,fdrogen and oxygen compartments 

o f  a 2" x 2" c e l l  i s  shown i I the accompanying curve. 

of.  the gintered c e l l ,  as shcm i n  Curve (b), indicates improvement i n  
The performance 

performance i f  . t h i s  behavior can be sustained over long periods o f  

t ime.  

6.0 QUALITY ASSURANCL 

\ 

We are fo l lowins our ob l igat ions i n  q u a l i t y  assurance as 

described i n  our TRW Subcont -act RD 236560 dated August 10, 1962. 

A pre l iminary survey wa; i n i t i a t e d  t o  implement l on i cs '  current  

Qual  i t y  Control and Assuranc : Program i n  conformance w i t h  the contract 's  

formal requirements f o r  Task, t V  and VI. Deta i led spec i f i ca t i ons  have 

been formalized f o r  the comp nents of tho current  ten c e l l  battery. 

These spec i f i ca t i ons  w i l l  be used as the basis f o r  f u tu re  design changes. 

Revisions w i l l  be recorded t 

the developmznt o f  the f i n a l  design. 

being developed t o  ensure t h  ~t a l l  p ro jec t  personnel w i l l  have f u l l  

cognizance of the q u a l i t y  co , t r o l  and assurance programs required. 

provide a de ta i l ed  p i c t o r i a l  h i s t o r y  of  

An informal t r a i n i n g  program i s  
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TAPCO o dlvis lon of 

Thompson Ramo Wooldridge Inc. 

Financial Report For Contract NAS 3-2551 

(Period Ending Augurt 3, 1962) 

Current 
Month 

(August) 

Tapco mlhours 16l .o 

Tapco Eitiwstcd Expenditurco & C d t m e n t a  $ 2,757 
Subcontxnc t Cost 5,444 

Total to 
Date 

301 5 

$ 5,015 
5,444 

$10,459 


